Objective: To determine the prevalence of substance use and related problems in the Australian workplace.
Introduction
Employee substance use may incur substantial costs to society and employers through decreased workplace productivity as well as increased employee turnover, absenteeism and worker stress [1] [2] [3] [4] [5] [6] [7] [8] . The annual cost of reduced workplace productivity associated with alcohol and illicit drug use in Australia was estimated at approximately $5 billion in 2004 [6] . In addition to financial costs, substance use may increase the risk of occupational injury, or offsite injury leading to time off work, particularly in industries which may involve a greater frequency and severity of accidents such as the construction and mining industries [9] . Similarly, it has been shown that workplace alcohol use (defined as use during work or within two hours after, or prior to, work) is associated with an increased risk of workplace injury [1] . This risk of injury, however, may be partially explained by other problem workplace behaviours which are more frequently observed among workplace substance users compared with non-users, such as deviance, unprofessionalism and dishonesty [9, 10] .
The ability of Australian workplaces to make an informed response to workplace drug use is impeded by a lack of information on workplace substance use which itself is unevenly manifest across different industries and social and demographic factors [11] [12] [13] [14] . In a recent account of the influence of these characteristics, Pidd and colleagues [15] reported on data from the 2007 National Drug Strategy Household Survey (NDSHS; excluding data obtained by phone interview). Those authors found that workplace problems such as using drugs at work were particularly prevalent within the hospitality, construction and financial industries and among unskilled workers (such as labourers or salespersons) and trades. Workplace substance use was most common among young males without a university level education [15] . In contrast, alcohol use was most prevalent among individuals in professional and managerial occupations. Similar findings regarding increased substance use among males and those in construction and extraction and food preparation occupations have been reported in the US [16, 17] .
This pattern of important findings has not been replicated using the most recent 2010 NDSHS. As such, the impact of recent changes affecting workplace drug use, such as likely increases to the frequency of workplace drug testing (typically urine testing is implemented among subsets of existing employees, selected at randomised times to identify illicit drug use with the aim of improving worker productivity and/or safety) [18, 19] and broader community drug prevention (including the introduction of workplace policies on drug use and broadly accessible prevention programs such as computerbased programmes), remain unknown. The present paper addresses this gap by examining substance use related workplace problems in Australia using two waves of NDSHS data from 2007 and 2010. The aim of this investigation was to detail workplace problems (including absenteeism, going to work under the influence of a substance and workplace abuse) by industry and occupation and to identify any statistically significant changes in the prevalence of workplace problems over time.
Methods

Design
The NDSHS [20, 21] is a nationwide survey of individuals aged 12 years and older and collects information on drug use patterns, attitudes and behaviours. The survey has been conducted every two to three years since 1985 as part of the then National Campaign against Drug Abuse, with 2007 and 2010 being the ninth and tenth survey waves. Households were selected via a multistage, stratified area random sample design across all states and territories. The 2007 survey used two data collection modes; data that was collected in person following self-completion as well as data from computerassisted telephone interview (CATI). A total of 19,818 respondents were collected via drop and collect methods, while 3538 respondents completed CATI (for a total sample of 23,356 with a response rate of 49.3%). The CATI component of the survey methodology was dropped in 2010, with a total sample of 26,648 collected via drop and collect methods (response rate 46%). Although these response rates are relatively low, the survey is weighted in order to remain representative of the general Australian population. Further detail on survey methods can be found elsewhere [21] .
Measures
Participants were asked several questions regarding work-related problems that were relevant to the present study. First, how many days in the past 90 days they had been absent from work due to their use of alcohol or illicit drugs. Second, whether or not the participant had attended work under the influence of alcohol or illicit drugs at least once in the previous 12 months before interview. Third, whether or not any person affected by alcohol or illicit drugs had recently verbally or physically abused them or placed them in fear, and if so, whether any of these incident(s) occurred in the participants' workplace. These questions were identical across surveys with the exception of slight wording changes such as the addition of "or affected by" in the 2010 survey to the questions regarding being "under the influence of" a substance.
Workforce variables were defined for the total sample of individuals aged 14 years and over. Individuals were classified to be in the workforce ('employed') if they reported being in paid work at the time of survey (full-time, part-time or self-employed). The workforce was broken down further by industry and occupation. 
Statistical analysis
The sample was weighted to account for the multistage sampling process utilised in the survey and to match the age and sex distribution of the Australian population. The 2007 and 2010 NDSHS data sets were merged in order for comparisons to be assessed (including CATI data). Strata, sample weights and clusters were matched across the two data sets in order to allow for comparisons that matched the age and sex distribution of the Australian population for each year. All cases which were reported to be 'unanswered', 'not asked' or 'invalid' were treated as missing and all missing variables were included in the analyses. Weighted percentages and chi-squared analyses were computed to assess work problems across employment status (industry and occupation compared to total workforce) and to assess change over time (2007 data compared to 2010 data). To control for the large number of comparisons an alpha level of α<0.01 was considered to be statistically significant.
Results
Sample population
In 2007, a total of 22,912 individuals aged 14 years or older completed the NDSHS (98.1% of the total sample). From this subsample, 11,789 individuals were employed (51.5% of the subsample; 56.5% male and 43.5% female), 10,362 were not in the workforce (39.8% male and 60.2% female) and 761 were recorded as missing. In 2010, a total of 26,157 individuals aged 14 years or older completed the NDSHS (98.2% of the total sample). From this subsample, a total of 13,590 individuals were employed (52.0% of the subsample; 56.2% male and 43.8% female), 11,467 were not in the workforce (40.5% male and 59.5% female) and 1,100 were recorded as missing.
Work-related problems within industry and occupation
A summary of results relating to work-related problems by industry and occupation is provided in Table 1 (including the total workforce -that is, all employed individuals) and Table 2 (including employed individuals who reported recent substance use-that is, use within the past year). In 2007, 2.7% of recent illicit drug users reported at least one occasion of substance-related absenteeism. This figure reduced (non-significantly) to 2.2% in 2010. Corresponding figures among the total workforce were 0.5% in 2007 and 2010. Considering the total workforce, this kind of absenteeism was not reported by the wholesale trade and energy and water industries while the education and training industries reported a significantly lower than average prevalence. A marked, but non-significant, increase in this kind of absenteeism was noted among those in manufacturing industries (among users) and hospitality industries (among total workforce).
Alcohol-related workplace absenteeism was reported by 2.9% and 2.6% of those who reported recent alcohol consumption in 2007 and 2010 and by 2.6% and 2.3% of the total workforce. This decrease over time was reflected most strongly by the professional and technical service industry and those in professional occupations. In 2007, the energy and water industry and those in trades' people occupations reported the highest prevalence of alcohol-related absenteeism, although this did not meet statistical significance. In contrast, the lowest levels of alcohol-related absenteeism were reported by the health care and education and training industries. In 2010, the hospitality and energy and water industries and those in skilled occupations reported the highest prevalence (significantly greater than average for the hospitality industry among recent users). In contrast, those in agriculture, education and training, and professional and technical service industries and those in professional occupations each reported lower than average alcohol-related absenteeism although this difference was only statistically significant for the education and training industry among recent alcohol users.
Substance-related abuse in the workplace (SRAW; that is, employees reporting being the victim of abuse in their workplace which is perpetrated by an individual affected by substance use) was reported by 3.6% and 1.6% of those who reported recent illicit drug use in 2007 and 2010 and by 3.6% and 2.2% of the total *denotes a significant difference between industry or occupation group and the group total (p<0.05); ^ (p<0.01), # (p<0.001). t as this variable had no positive response, this violated the assumptions of Chi-Square and prevented meaningful analyses Table 1 : Work-related problems (among total sample) reported by industry and occupation. workforce. This represented a significant decrease over time in the prevalence of SRAW among the total workforce (p<0.001). This decrease was reflected most strongly by those in healthcare and public administration and safety industries and those in professional occupations. SRAW was consistently reported by a significantly greater than average proportion of those in the healthcare and public administration and safety industries and by those in professional occupations between surveys. In 2007, among the total workforce, SRAW was reported by almost one in ten of those employed in arts and recreation industries -the highest prevalence recorded.
Recent illicit drug users
Going to work under the influence of alcohol (WUIA) was reported by 6.1%, and 5.8% of those who reported recent alcohol consumption in 2007 and 2010 and by 5.4%, and 5.2% of the total workforce. A consistent and significantly higher than average proportion of those in the hospitality and finance and insurance industries reported WUIA in 2007 and 2010. In contrast, a consistent and significantly lower proportion of those in healthcare and education and training industries reported WUIA across surveys. Notably, those in the arts and recreation industry reported the greatest proportion of WUIA in 2007, however; this proportion decreased (non-significantly) to be no greater than that reported by the total workforce in 2010.
Going to work under the influence of an illicit drug (WUID) was reported by 13.0%, and 11.5% of those who reported recent illicit drug use in 2007 and 2010 and by 1.9% and 1.9% of the total workforce, respectively. Those in the hospitality and construction industries consistently reported a significantly higher than average prevalence of WUID in 2007 and 2010. In addition, in 2010, those in the administration and transport industries reported a significantly higher than average prevalence of WUID. In contrast, a consistent and significantly lower than average proportion of those in healthcare and education and training industries reported WUID across surveys. Notably, there were no reports in the real estate industry of WUID in 2007 or 2010; however, this industry was underrepresented in these surveys. Among those who reported recent illicit drug use, a remarkable decrease in the prevalence of WUID was noted between surveys among those in the mining, energy and water, and arts and recreation industries (prevalence was reduced from approximately one in five individuals to zero) and a significant decrease was noted among those in professional occupations (p=0.005).
Discussion
The current paper examined substance-related problems in the Australian workforce using data from the 2007 and 2010 national drug strategy household surveys (NDSHS). In addition, this study was the first to provide comparisons between the 2007 and 2010 survey data with workplace problems detailed by industry and occupation.
Substance-related absenteeism
At least one drug related absenteeism in the 90 days before survey completion was reported by 0.5% of individuals in the workforce in 2007 and in 2010. When assessing only those who reported recent illicit drug use, this figure increased to 2.7% in 2007 and 2.2% in 2010. The prevalence of alcohol-related absenteeism among the total workforce was similarly low and decreased from 2.6% in 2007 to 2.3% in 2010. These percentages did not vary substantially when considering only those who reported recent alcohol use (2.9% to 2.6%, respectively). As such, workplace absence due to substance use was very uncommon overall, even amongst those reporting use in the past year.
Workers reporting the highest prevalence of drug and alcohol related absenteeism were those in the hospitality, manufacturing, administration, and energy and water (alcohol-related absenteeism only) industries and those in professional occupations (with the prevalence decreasing in 2010). In contrast, alcohol-related absenteeism was less prevalent than average among those in agriculture, healthcare, education and training industries and those in managerial occupations. Notably, drug-related absenteeism was consistently not reported at all by those in the wholesale, energy and water and real estate industries. Further, no drug or alcohol related absenteeism was reported by those in the agriculture industries in 2010.
The consistently low prevalence of substance-related absenteeism among recent users was unexpected. These results suggest that illicit substance use was not associated with an overall greater risk of related absenteeism compared to alcohol use across industries and occupations. In addition, alcohol use and illicit drug use amongst the workforce does not typically impact on a worker's perceived ability to work (as measured by absenteeism). Importantly, however, even with a low prevalence, the costs to society incurred due to absenteeism for alcohol related absenteeism alone reach over 400 million Australian dollars [24] .
Workplace abuse
In 2007 and in 2010, a total of 3.6% and 2.2% of individuals in the workforce reported being the victim of workplace abuse (referring to verbal or physical abuse or being placed in fear) perpetrated by a substance-affected individual. This represented a significant decrease over time. Workplace abuse among only those who reported recent Note: WUI is "went to work while under the influence of"; * denotes a significant difference between industry or occupation group and the sample total (p<0.05); ^ (p<0.01), # (p<0.001) t: as this variable had no positive response, this violated the assumptions of Chi-Square and prevented meaningful analyses illicit drug use also decreased over time, although this difference did not reach significance (3.6% to 1.6%). This finding was in contrast to research suggesting an association between substance use and both the perpetration and being a victim of verbal and physical workplace aggression [25] .
Upon further inspection this decrease was seen to be reflected most strongly by the healthcare, public administration and safety industries and among those in professional occupations. Despite an overall decrease, the healthcare, public administration and safety industries and professional occupations each consistently reported a significantly greater than average prevalence of workplace abuse in 2007 and 2010. Further, the prevalence of workplace abuse notably increased in the construction and arts and recreation industries.
As such, no clear pattern between illicit drug use and the prevalence of workplace abuse was found. It should be noted, however, that the included measure of workplace abuse was not designed to reflect the identity of the perpetrator (for example whether they were a co-worker or client). It does appear; however, that abuse perpetrated from an employee's client may be more common than from a colleague. This is consistent with the greater prevalence of workplace abuse among those in the hospitality and other public health occupations with a strong client focus and the lower prevalence among those in trades or construction where client interaction is minimal. Unfortunately the impact of workplace abuse on worker health and productivity were out of the scope of this study and requires additional research.
Going to work under the influence of a substance
In 2010, just over one in twenty individuals reported going to work under the influence of alcohol within the 12 months prior to survey (WUIA; 5.8% of those reporting past-year alcohol use and 5.2% of the total workforce). In comparison, just over one in ten of those who reported recent use of an illicit drug reported going to work under the influence of an illicit drug (WUID; 11.5%). This was in stark contrast to the much lower prevalence of WUID among the total workforce (1.9%). These findings support the literature which highlights that the prevalence of substance use by those in the workforce should not be considered as an indicator of substance use in the workplace [26] . In addition, these findings were in line with the results presented by Pidd and others [15] who found that among the total workforce, attending work under the influence of alcohol was more prevalent than attending under the influence of an illicit drug.
Importantly, the results showed that the propensity toward working under the influence of a substance was approximately twice as great among recent illicit drug users compared to recent alcohol drinkers. As such, any recent drug use by an employee may be predictive of attending work under the influence of a substance and thus be of interest to an employer in ensuring a safe workplace. The role of workplace drug testing which is effective in identifying any recent use is supported in this regard as are workplace health promotion policies which introduce zero tolerance regimes.
With the exception of an increase in WUID prevalence in the agriculture industry and decrease in the professional and trade occupations, the prevalence of WUIA and WUID were stable over time among illicit drug users. Notably, the hospitality and construction industries and unskilled occupations reported a greater than average prevalence of WUIA and WUID in 2007 and 2010. In addition, the finance and insurance and arts and recreation industries reported an elevated prevalence of WUIA but not WUID. In contrast, the healthcare and education and training industries and professional occupations remained less likely to report WUIA and WUID.
Finally, a marked reduction in WUID across surveys was noted in the mining, energy and water, and arts and recreation industries and professional occupations and trades. Among other factors, this reduction could reflect the introduction of workplace drug testing which is now more prevalent among some of these sectors [18, 19] . Unfortunately detailing the extent to which workplace drug testing impacts the prevalence of workplace drug use was out of the scope of this study and is yet to be reviewed among Australian workplaces. Indeed, existing reviews of research on workplace drug testing show overall weak evidence for the improvement of worker productivity or safety following the implementation of urine testing programs [27] . Other factors that could potentially explain these reductions include introduced workplace policies, counselling and employee assistance programs, web-based interventions as well as increased awareness of substance use harms [28] .
Limitations
There were a number of limitations within the current study methodology. Firstly, only those residing in residential dwellings were contacted to complete the NDSHS survey, thus individuals who are homeless, incarcerated or institutionalised were excluded. This is likely to limit national estimates of substance use. Secondly, the accuracy of the data was limited by the respondents own self-reported awareness of what problems were related to their own substance use. Moreover, the frequency of these stated problems was not assessed in this survey. Thirdly, the comparison of the two surveys needs to be interpreted with caution due to the differences in collection methods employed in 2007 and 2010 -particularly in regards to the classification of skilled and unskilled occupations and the use of CATI data collection in 2007 only. However, weighting and sampling characteristics have been accounted for in all analyses. Finally, due to the limited sample size as a result of assessing only those who reported an illicit drug in a particular industry, the power of analyses was reduced in some cases. This was especially the case among those in the energy and water, real estate, and arts and recreation industries.
Implications and Conclusions
Among the total workforce, work problems relating to substance use largely remained stable (drug or alcohol-related absence, going to work under the influence of alcohol or an illicit drug) with the exception of workplace abuse which reduced significantly. This finding suggests that responses to substance use in the workforce and/ or general public health interventions may be having a positive effect. An additional theory could be that, although more individuals were reporting recent cannabis and other illicit drug use in 2010 compared to 2007 [20] , this use was of less quantity or frequency. This theory assumes a link between the frequency or quantity of substance use and differences in workplace problems. To our knowledge this has yet to be a focus of research. An additional theory is that, in 2007 individuals were more likely to report substance-related workplace problems compared with 2010 as a result of greater workplace stress. Given the effects of the global financial crisis in 2008 and onwards fear of unemployment and related negative employment outcomes [5] , the likelihood of reporting problems of less central concern may have reduced.
Workplace substance use incurs substantial costs to society and employers through increased absenteeism and decreased productivity [1] [2] [3] [4] [5] [6] . Importantly, the prevalence of substance related workplace problems was not seen to increase despite increases in substance use at a population level [21] . However, this finding needs to be considered in the context of the worker's age, gender, industry and occupation. For example, substance use is known to be elevated among young males while older females report much lower use [21] . Similarly, those in the hospitality and construction industries reported an increased pattern of workplace problems. In contrast, those in education and training and agriculture industries were at less risk of workplace substance use problems. Finally, although those in healthcare industries or professional occupations reported relatively few substance-related workplace problems, these employees were at particular risk of workplace substance-related abuse most likely perpetrated by their clients. As such, future funders of public health initiatives targeting workplace problems relating to substance use should be aware that outcomes continue to be improved by narrowing the target by worker industry and occupation. In addition, these initiatives will be further strengthened by accounting for the impact of substance using clientele accessing these industries and occupation groups.
